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Skin color is an important social and cultural characteristic, which explains why the parents of children
with any deviations from normal pigmentation are concerned about this problem. This article discusses
selected pigment anomalies present at birth or appearing in the ﬁrst months of life. They may be
transient or permanent, localized (as in cafe-au-lait spots) or segmental, or more rarely, complex or
generalized. As with most pigmentary diseases, a physical examination, including Wood's lamp exami-
nation and a detailed history, is usually sufﬁcient for diagnosis. Time of onset, distribution pattern, and
associated clinical and sometimes histopathologic or molecular ﬁndings are helpful in differentiating
these disorders.
Copyright © 2014, Taiwanese Dermatological Association.
Published by Elsevier Taiwan LLC. All rights reserved.Introduction
Skin color is an important social and cultural characteristic, which
explains why the parents of children with any deviations from
normal pigmentation are concerned about this problem. Troubles in
skin color may raise considerable concern in black and Asian com-
munities. Normal constitutive pigmentation is under the control of
myriad genes, but recent studies in humans have attributed a major
part of pigmentation variation across races to a limited number of
genes. The human equivalent of the mutant golden zebraﬁsh
SLC24A5/NCKX5 explains a major part of the shift observed from
Negroid to Caucasian phenotypes, and has recently been related to
oculocutaneous albinism type 6.1 Other important human genes
include MATP/SLC45A2, which when mutated is responsible for
oculocutaneous albinism type 4,2 and theMRC-1 gene, several loss of
function variants of which have been described to be associatedwith
pale skin and red hair, indicating a skewing of melanin production
toward that of pheomelanin. Although recreational sun exposure is
contraindicated inbabies, examination at birthmaybemisleading fory have no ﬁnancial or non-
tter or materials discussed in
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cal Association. Published by Elsevcongenital anomalies, because modiﬁcations of pigmentation are
frequently revealed after theﬁrst outdoorexposures. Normal skinhas
essentially all its melanin in the epidermis and hairs. The color that
one perceives when viewing the skin depends on several factors,
especially the depth of pigment deposits. If melanin pigment is
present in the dermis, the integument takes on a blueegray hue that
looks bluer as the pigment is deposited deeper. Melanin is not the
only natural skin pigment. Diet carotenoids deposit in the epidermis
and dermis, and contribute in a minimal way to the yellowish tint of
the skin. However, a pronounced yellowing of the integument is
common inbabies onhigh carotenoid diets. Redandbluehues are the
product of oxyhemoglobin and reduced hemoglobin in capillaries,
arteries, and veins in the dermis. They may mix in some areas with
abnormalities of the pigmentary system, such as in phakomatosis
pigmentovascularis (Figure 1), and variations may depend on the
maturation of the skin and its thickness.
This article discusses pigment anomalies present at birth or
appearing in the ﬁrst months of life. They may be transient or
permanent, localized [as in cafe-au-lait (CAL) spots] or segmental,
or more rarely, complex or generalized. In most pigmentary dis-
eases, physical examination, including Wood's lamp examination
and a detailed history, is usually sufﬁcient. Time of onset, distri-
bution pattern, and associated clinical and sometimes histopatho-
logic ﬁndings are helpful in differentiating these disorders.
Molecular diagnosis has become available for some rare entities,
such as hereditary symmetrical dyschromatoses,3 but the bulk of
nevoid lesions has not yet been understood at the molecular level.ier Taiwan LLC. All rights reserved.
Figure 1 Phakomatosis pigmentovascularis. Note the mix of blue, red, and anemic
macules.
Figure 3 Neonatal freckling caused by transient pustular melanosis.
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At birth, maturation of the pigmentary system is not completed,
and some areas, such as the scrotum in boys or dorsum of ﬁngers
(especially the distal phalanx), may look strikingly hyperpigmented
in babies with otherwise pale skin.4 Pigmentation of the genital
area is probably inﬂuenced by sex hormone impregnation prior to
birth, and friction or suction may partly explain ﬁnger hyperpig-
mentation (Figure 2). Some lighter phenotypes can be found with
such transient birthmarks, babies belong usually to skin phototypes
IV and darker, and this phenotype is normal in Asian and black
babies. Transient pustular melanosis (TPM) is characterized by
pustules present at birth that evolve into macular pigmentation
(Figure 3). The content of the pustules is mostly neutrophilic, and
the duration of the rash, especially the pigmentation, is longer. TPM
is more common in black neonates, and is probably the cause of the
so-called ‘‘freckling’’ or ‘‘lentigines neonatorum’’ noted in 15% of
black neonates. The cause of both of these eruption types, which
may coexist and are not linked to an infectious agent, is still unclear.
Sterile transient neonatal pustulosis, a term that encompasses
pustular rashes of erythema toxicum neonatorum and TPM, has
been proposed. The fact that TPM is mostly diagnosed in black
neonates may correspond to accelerated stimulation of negroidFigure 2 Physiological ﬁnger pigmentation in a newborn.melanocytes caused by cytokines and growth factor release by in-
ﬂammatory cells of the epidermal inﬁltrate. An increased amount
of melanin in basal and suprabasal layers can be detected with the
FontanaeMasson preparation. In pustules, erythema toxicum
neonatorum-like features can be seen. Most characteristically, the
subcorneal pustule contains polymorphonuclear leucocytes and
scattered eosinophils. Keratinous debris, serous ﬂuid, and frag-
mented hair shafts may also be present. Moderate acanthosis can
be associated with this condition. In the dermis, eosinophils and
neutrophils may be seen around capillaries and the upper portion
of the hair follicle. TPM was originally described to be more
frequent in black neonates when residual hyperpigmentation was
included in its deﬁnition. The eruption is always present at birth.
Lesions are located on the chin, neck, nape, upper chest, lower back,
and buttocks, and also on the lower abdomen and medial side of
the thighs. Rarely, the scalp, palms, and soles are involved. Clusters
of pustules occur around the nipples and on pressure areas. In
typical cases, pigmented macules coexist initially with ﬂaccid
vesiculopustules (1.5e3 mm in diameter) with no surrounding er-
ythema that rupture easily and leave a collarette of ﬁne white
scales. Individual pustules dry out and may leave a ﬂat, brownish
crust that can be detached easily by gentle scratching. Unscratched
crusts may persist for a few weeks, and pigmented freckles may
persist for a few months in pigmented patients. Typical erythema
toxicum neonatorum lesions occur in most patients in association
with TPM in a typical time course.5CAL spots
CAL spots present as uniform tanebrown round or oval macules
with distinct margins and variable border contour. These lesions
tend to enlarge in proportion to general body growth during the
ﬁrst several years of life and then stabilize. They do not regress in
later years. Histologically, CAL spots have increased epidermal
melanin without melanocytic proliferation. Ultrastructural exami-
nation reveals giant pigment granules (macromelanosomes) in le-
sions of patients with neuroﬁbromatosis. CAL spots are commonly
seen at birth or in early infancy and have been noted in up to 25% of
children, particularly in black children.6 Most children with CAL
spots have no other associated abnormalities.
However, in children, multiple large CAL spots may be a sign of
one of several syndromes. By far, the most common condition is
type 1 neuroﬁbromatosis. It is generally assumed that six or more
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this disease.7 The importance of this ﬁnding was demonstrated in a
study that showed that 89% of children with more than six CAL
macules and no obvious diseases, who were observed for 3 years,
eventually developed neuroﬁbromatosis.8 Children may have CAL
spots as the only manifestation until puberty, when other signs
begin to appear. Multiple hereditary CAL spots without other fea-
tures of neuroﬁbromatosis have been ascribed to Legius syndrome,
caused by SPRED 1mutations.9 A long-term follow-up and repeated
evidence of absence of other involved organs are necessary to
consider this diagnosis. Childrenwith McCuneeAlbright syndrome
(polyostotic ﬁbrous dysplasia), which is usually caused by mosai-
cism for a mutation in the GNAS1 gene,10 may also have multiple
CAL spots. However, these lesions are characteristically fewer,
larger, and darker; have more jagged margins; and supposedly
resemble the coast of Maine, as depicted in a classic American
paper.11 Besides the characteristic bony lesions, other ﬁndings of
this syndrome include endocrinologic abnormalities, especially
precocious puberty in girls, thyrotoxicosis, pituitary gigantism, and
Cushing syndrome. Watson syndrome, which is known to be allelic
to neuroﬁbromatosis-1, is characterized by CAL spots and pulmo-
nary stenosis, low intelligence, dysmorphic facial features, axillary
freckling, and pigmented patches without neuroﬁbromas. Over-
lapping phenotypes, including neuroﬁbromatosis-1 and Noonan,
Costello, LEOPARD, and cardio-facio-cutaneous syndromes, are
better explained as inherited RAS-MAPK signal transduction dis-
orders, a signaling pathway that activates constitutional melano-
genesis, and shares CAL spots and other diffuse/localized
pigmentary anomalies.12 Other rare conditions in which CAL spots
arise in the ﬁrst years of life are listed in Table 1.13Table 1 Diseases associated with multiple cafe-au-lait spots.
Disease and OMIM number Major features/genes
Ataxia telangiectasia
OMIM 208, 900
Progressive ataxia, immunodeﬁciency, vitiligo,
caused by ataxia telangiectasia mutated
mutations
BannayaneRileyeRuvalcaba
syndrome
OMIM 153, 480
Macrosomia, megalencephaly, lipomas,
intestinal polyps, tan macules on glans penis
and penile shaft, acanthosis nigricans caused by
PTEN gene mutations
Bloom syndrome
OMIM 210, 900
Short stature, photosensitivity, poikiloderma,
chromosome breaks, malignancy caused by
mutations in DNA helicase RecQ protein-like-3
Fanconi's anemia
OMIM 227, 650
Limb anomalies, renal anomalies, pancytopenia
caused by mutations of one of the Fanconi
anemia complementation group genes
McCuneeAlbright syndrome
OMIM 174, 800
Polyostotic ﬁbrous dysplasia, precocious
puberty caused by mutations in the GNAS1 gene
Multiple mucosal neuroma
syndrome
OMIM 131, 100
Mucosal neuromas, thyroid carcinoma,
pheochromocytoma, parathyroid adenoma,
dysautonomia caused bymutations in theMEN1
gene
Neuroﬁbromatosis type 1
OMIM 162, 200
Neuroﬁbromas, central nervous system tumors,
irishamartomas, axillary freckles, skeletal
anomalies caused by mutation in the
neuroﬁbromin gene
Multiple lentigines/LEOPARD
syndrome
OMIM 151, 100
Multiple lentigines, hypertelorism, pulmonic
stenosis caused by mutations in the PTPN11
gene (allelic to Noonan syndrome)
RusselleSilver syndrome
OMIM 180, 860
Short stature, asymmetry, limb anomalies
Tuberous sclerosis
OMIM 191, 100
White macules, multiple hamartomas, central
nervous system anomalies caused by mutations
in one of the known TSC genes
Note. Adapted from “Hypermelanoses of the newborn and of the infant” by A. Taïeb
and F. Boralevi, 2007, Dermatol Clin, 25, p. 327e36.
OMIM ¼ online Mendelian inheritance in man.Non-Blaschkoid and Blaschkoid segmental hypermelanoses
Segmental hypermelanosis is an expression of a cutaneous mosai-
cism of the pigmentary system that appears as a hyperpigmented
macule in a segmental pattern and presents early in life. Histologic
features are nonspeciﬁc and correspond to a localized increased
pigment load, as detected by Fontana Masson stain, without mel-
anocytic hyperplasia. Most cases of segmental hypermelanosis
(Figure 4) have their onset at birth or in early childhood, and may
continue to enlarge in proportion to skin expansion. They may
appear anywhere on the skin and are typically unilateral with a
sharp cutoff at the midline. They often follow a dermatome, but
may present a checkerboard pattern or affect a large Blaschko's line.
In most cases, there are no associated dysmorphic features,
although there have been a few reported cases of associated
neurologic problems. McCuneeAlbright syndrome and segmental
neuroﬁbromatosis should be discussed if bony anomalies and
neuroﬁbroma, respectively, coexist. Linear/whorled nevoid hyper-
melanosis develops at birth or within the ﬁrst few weeks of life
(Figure 5). Affected children develop swirls of macular hyperpig-
mentation along Blaschko's lines. The hyperpigmentation is
composed of homogeneous macules that coalesce into reticulated
patches. Linear and whorled nevoid hypermelanosis has been
associated with serious congenital defects, and a set of in-
vestigations, including brain magnetic resonance imaging, should
be considered in this setting. Differential diagnoses include theFigure 4 Segmental block-like nonsyndromic hypermelanosis.
Figure 5 Linear and whorled pattern of hypermelanosis (dorsum).
Figure 6 Typical labial lentiginosis associated with PeutzeJeghers syndrome.
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as incontinentia pigmenti that reaches a pigmented stage in
childhood, after the typical vesiculobullous and verrucous aspects
corresponding to neonatal and infantile stages, respectively; and
hypomelanosis of Ito, which is symptomatically a kind of reverse
pattern linear/whorled nevoid hypermelanosis.14
Lentigines and lentiginoses
Lentigines may be exceptionally present at birth. The typical len-
tigine (lentigo simplex) is a discrete, small, tan/brown/black, oval or
circular macule that may occur on any cutaneous surface or on
mucous membranes. Exposure to sunlight does not darken it, and it
does not disappear spontaneously. Histologic changes in lentigines
are limited to an increased activity of basal epidermal melanocytes,
without nesting of melanocytes, but the number of melanocytes
can be increased. The multiple lentigines syndrome or LEOPARD
syndrome is rarely diagnosed at birth. The acronym LEOPARD de-
scribes the following features: lentigines, lesions noted most
prominently on the face and trunk that increase in number with
age; electrocardiographic abnormalities; ocular hypertelorism;
pulmonary stenosis; abnormal genitalia, particularly undescended
testicles; retarded growth; and deafness (sensory). Another mul-
tisystemic disease associated with lentigines is PeutzeJeghers
syndrome (Figure 6), an autosomal-dominant disorder that consists
of multiple lentigines clustered in the perioral area and elsewhereand gastrointestinal hamartomas situated most densely in the
jejunum. Lesions may occur in infancy. Unlike other lentiginoses,
lesions may remit completely during adolescence. Germline mu-
tations in STK11, a serine/threonine kinase with a wide tissue dis-
tribution, probably in conjunction with acquired genetic defects of
the second allele in somatic cells, cause the manifestations of
PeutzeJeghers syndrome.15 STK11 is a tumor suppressor gene that
acts as an early gatekeeper and regulates the development of
hamartomas in PeutzeJeghers syndrome, which may be pathoge-
netic precursors of adenocarcinoma. Additional somatic mutation
events underlie the progression of hamartomas to adenocarci-
nomas, and some of these somatic mutations are common to the
later stages of tumor progression seen in most colorectal
carcinomas.
The complex of myxomas, spotty pigmentation, and endocrine
overactivity is a condition currently known as Carney complex and
is caused by mutation in the protein kinase A regulatory subunit-1-
alpha gene (PRKAR1A) on chromosome 17q16; however, genetic
heterogeneity occurs within this phenotype. A typical patient with
this syndrome has at least two of the following ﬁndings: cardiac
myxomas; hyperpigmentation of the skin, including lentigines,
ephelides, and nevi (although histologically almost all these lesions
are lentigines); cutaneous myxomas; myxoid mammary ﬁbroade-
nomas; testicular tumors; pigmented nodular adrenocortical dis-
ease; and pituitary adenomas with gigantism or acromegaly.
Multiple pigmented macules are distributed diffusely but are
concentrated most heavily on the central face, including the lips,
neck, and upper trunk. Skin lesions are present at birth and
frequently increase in number at puberty. Multiple subcutaneous
myxomas occur in approximately 50% of cases and usually appear
in the periorbital and postauricular areas. Early recognition of this
syndrome is important because surgical correction of cardiac
myxomas may prevent the potentially fatal complication of em-
bolism of tumor fragments.Ephelides (freckles)
Freckles are common in light-skinned, red-haired people and seem
to be inherited as an autosomal-dominant trait. On histologic ex-
amination, ephelides show increased melanin in the epidermis
without the melanocytic proliferation or epidermal elongation
noted in lentigines. They are not present at birth but arise in infancy
or early childhood, mainly on sun-exposed skin. They darken in
summer and tend to fade during the winter months, which in-
dicates that sunlight exposure is necessary for their induction.
These lesions become less noticeable in adult life. Typically, freckles
Figure 7 Facial freckling in xeroderma pigmentosum.
Figure 8 Extrasacral Mongolian spot.
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commonly on the face, back, and upper shoulders, and spare the
mucous membranes. Xeroderma pigmentosum (Figure 7) may be
diagnosed as a benign freckling condition in sun-exposed areas.
Severe forms, such as xeroderma pigmentosum-C, manifest early in
life. The diagnosis is usually made in the ﬁrst 2 years of life, with a
diagnostic delay because of the rarity of the disease in western
countries. Photosensitivity with a prolonged erythema helps make
a diagnosis, which needs a conﬁrmation using ﬁbroblast cultures to
perform an in vitro study of unscheduled DNA synthesis.Figure 9 Blue nevus.Dermal melanocytosis
Melanocytes move from the neural crest to the skin during early
embryonic life, and stem cell factor and endothelin 3 are the major
pilot growth factors targeting C-Kit and ED3R, respectively. Failure
of complete melanocyte migration into the epidermis prior to birth
with ensuing dermal nesting and melanin production produces
characteristic blue patches. The Mongolian spot is a hyperpig-
mented macule or patch present at birth or shortly thereafter with
a predilection for Asian, black, and dark white skin types. Mongo-
lian spots are organized as being sacral or extrasacral (Figure 8).
More than 75% of lesions occur in the sacrogluteal region. The
shoulder and extensor surface of the upper extremities are other
relatively common locations. Mongolian spots uncommonly appearon the abdomen and chest, and rarely on the palms or soles. The
typical Mongolian spot is noted at birth and presents as a bluee-
green to blueegray irregular patch with indeﬁnite margins. It may
increase in size for 1e2 years and peak in color intensity at 1 year.
The lesion may vary in size from a few millimeters to more than
10 cm. During the next 1e4 years, it becomes less noticeable and
eventually fades away completely. Histologic examination of the
lesion reveals a deep dermal melanocytic proliferation scattered
among the collagen bundles. The Mongolian spot is so distinctive
that when present at birth in the characteristic sacral location,
there can be little confusion about its identity. It is important to
document the presence of a Mongolian spot in the newborn
medical record, because in cases of suspected child abuse, these
lesions can be mistaken for ecchymoses. Several diseases have been
described to be associatedwithMongolian spots, but because this is
a common anomaly, most are probably coincidental. There is one
association that seems to be real, namely, the association between
multiple Mongolian spots and an abnormality of sphingolipid
metabolism, GM1-type gangliosidosis, caused by a deﬁciency of the
enzyme b-galactosidase. These children have severe developmental
delay, edema, unusual facies, hepatosplenomegaly, and cherry-red
spots of the retina.17
Nevus of Ota most commonly occurs in Asians and blacks, but it
is noted in all races. Female patients account for approximately 75%
of all reported cases. This is usually a sporadic event, but rare cases
of familial nevus of Ota have been described. More than 50% of le-
sions are present at birth, all of which involve the skin over the
ophthalmic or maxillary division of the ﬁfth cranial nerve, with rare
A. Taıeb et al. / Dermatologica Sinica 32 (2014) 211e216216bilateral cases. Pigmentation of all types of mucous membranes is
common, particularly those of the ear canal, pharynx, hard palate,
and nasal mucosa. An additional clinical feature consists of intra- or
perilesional blue papules that resemble blue nevi. Melanin pig-
ments are deposited in the eye in nearly half of the cases, and if the
inner structures of the eye are affected, the sclera is always pig-
mented. The nevus of Ito probably represents the same pathologic
process as the nevus of Ota, but it is distributed unilaterally over the
supraclavicular, deltoid, or scapular regions.Nevus ofOta is usuallya
benign dermatosis, but cases of associated melanoma have been
reported in the literature, almost all of which occurred in white
patients. These melanomas have developed in the skin, meninges,
frontal brain, choroid, and iris. Ninety-seven percent of these cases
have occurred on the ipsilateral side. When a diagnosis of nevus of
Ota is made in infancy in a white patient, follow-up is
recommended.18
Blue nevi (Figure 9) are rare in young children, and are smaller
and more well deﬁned than Mongolian spots. Nevi situated on the
scalp may correspond to the cellular or malignant variety, which is
associated with the presence of melanocytes in draining lymph
nodes.19
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